Introduction {#sec1}
============

Jugular paragangliomas are uncommon neoplasms that arise from paraganglionic chemoreceptor cells.[@B1] AA amyloidosis occurs in patients with high levels of serum amyloid A protein (SAA). Several proinflammatory cytokines induce SAA production in liver cells. Chronic inflammatory diseases are the primary cause of AA amyloidosis, and tumors are rarely reported to be associated with AA amyloidosis. Amyloid deposition in the gastrointestinal (GI) tract is greatest in the small intestine.[@B2] The most common symptoms include diarrhea, steatorrhea, and GI bleeding. These manifestations can be explained by a sprue-like condition induced by amyloid infiltration of the villi and the submucosa, in addition to an autonomic dysfunction caused by amyloid deposits in the Auerbach's and Meissner's plexuses.[@B3]^,^[@B4]

Case Report
===========

A 64-year-old man admitted to our hospital reported watery diarrhea for the last 13 months. He had up to 8 bowel movements per day, worsening in the month prior to admission, resulting in 15 to 20 movements per day without response to antidiarrheals. He did not report steatorrhea or blood, mucus, or pus in the stool. He did not suffer from asthenia, anorexia, fever, or vomiting. He did, however, report a 20-kg weight loss during the past year. Arthralgia, dyspnea, or abdominal pain were not present. A right jugular paraganglioma was diagnosed more than 30 years ago, and its extension affected several vital structures ([Figure 1](#F1){ref-type="fig"}). He was not on any medication and had no other medical conditions.

![Magnetic resonance imaging of a 9-cm jugular paraganglioma invading the skull base, carotid vessels, and the mastoid part of the temporal bone.](CG-CGCR170068F001){#F1}

Physical examination revealed normal vital signs, with pale skin and mucus. The right side of the face was deformed by a prominent, tight, hypervascular cervical tumor, with peripheral facial palsy. Abdominal examination showed normal bowel sounds without tenderness, distension, or masses. Laboratory studies showed anemia (9.4 g/dL), thrombocytosis (724,000 platelets/µL), elevated erythrocyte sedimentation rate (120 mm), and hypoalbuminemia (2.7 g/dL). Alkaline phosphatase and gamma glutamyltransferase were slightly altered at 141 U/L and 100 U/L, respectively. 24-Hour urine collection showed 1.2 g/d proteinuria, with normal creatinine (1.16 mg/dL). Chest x-ray was normal.

Stool specimen culture (including parasite analysis) was negative, and celiac disease antibody tests (anti-tissue transglutaminase antibody) and an intestinal biopsy were unrevealing. Thyroid hormone tests, vasoactive intestinal polypeptide (VIP), and 5-hydroxyindoleacetic acid (5-HIAA) urine tests also returned normal results. Serum electrophoresis and 24-hour urine immunofixation electrophoresis did not show a monoclonal spike. Immunoglobulin G and M levels were normal; however, immunoglobulin A levels were almost twice the upper limit (843 mg/dL). Tests for hepatitis B antigens and anti-hepatitis C antibodies were negative.

Rheumatoid factor, anti-nuclear antibody, anti-smooth muscle antibody, anti-mitochondrial antibody, and QuantiFERON*®* TB tests were also negative. A computed tomography (CT) scan showed mucosal enhancement and local hyperemia in the descending and sigmoid colon without abdominal masses or thickenings. Corresponding with the CT findings, a colonoscopy revealed an unspecific inflamed and friable mucosa. A histologic assessment of the affected colon biopsies showed extracellular eosinophilic deposits in the submucosa and vessel walls, with apple green birefringence with Congo red stain, indicative of amyloidosis ([Figure 2](#F2){ref-type="fig"}). An immunohistochemical stain was positive to AA-type amyloid ([Figure 3](#F3){ref-type="fig"}).

![Submucosal deposits of eosinophilic material in extracellular spaces and on the wall of the vessels, with apple-green birefringence after Congo red stain.](CG-CGCR170068F002){#F2}

![Immunohistochemical staining of the vessel walls positive for AA-type amyloid deposits.](CG-CGCR170068F003){#F3}

Discussion
==========

Head and neck paragangliomas are rare, with an estimated incidence of 1:30,000 and accounting for 3% of all paragangliomas. The most common locations of head and neck paragangliomas in descending order are the carotid artery, the jugular bulb, the tympanic membrane, and the vagal plexus. Jugular paragangliomas, which are the most common tumors of the jugular foramen, are benign tumors that grow slowly but are locally aggressive. Treatment options for paragangliomas include surgical excision, endovascular embolization, conventional radiotherapy, and stereotactic radiosurgery.[@B1],[@B5]

Amyloidosis refers to extracellular tissue deposition of fibrils composed of low molecular mass subunits of a variety of serum proteins. These proteins constitutively circulate in plasma. Systemic reactive amyloidosis or AA amyloidosis (secondary amyloidosis) results from SAA protein deposition in tissue. SAA is one of the main acute-phase reactants.[@B2] Common causes of AA amyloidosis are chronic infections (particularly in developing countries) and inflammatory diseases, although systemic amyloidosis may also occur in association with other conditions, including certain neoplasms.[@B2],[@B6],[@B7] In one of the largest series in the literature, it accounts for only 2% of the causes.[@B8] The association between paragangliomas and AA amylodosis has rarely been reported.[@B9][@B10][@B11] The most common organ affected in AA amyloidosis is the kidney (approximately 80% of cases). This is usually characterized by glomerular amyloid deposition, typically leading to nephrotic syndrome, although presentation may vary.[@B12] However, the GI tract can also be affected, causing malabsorption, intestinal pseudo-obstruction, bleeding, or diarrhea, which is what occurred in our patient.[@B13] While there was no renal biopsy to demonstrate this, our patient likely had renal affectation considering the proteinuria level of 1.2 g/d.

Controlling the underlying disease, which leads to a subsequent reduction in acute-phase reactant levels, including circulating serum SAA levels, is the most effective strategy to stabilize or even to induce regression of amyloid deposition.[@B2],[@B9]

The jugular paraganglioma affecting our patient invaded the posterior cranial fossa and the petrous part of the temporal bone at diagnosis. Thus, the risks associated with surgery were considered excessive for a benign tumor. When these risks were explained to the patient, he opted not to pursue surgery. Stereotactic radiosurgery was unsuccessful years before, and endovascular embolization was dismissed due to the involvement of the internal carotid artery, so we could only offer symptomatic treatment.

We detected no other inflammatory, infectious, or neoplastic cause in our patient. There were no clinical or laboratory findings suggesting autoimmune or autoinflammatory diseases. There was no family or personal history or any other contributing etiology. Therefore, we suggest that systemic reactive (AA) amyloidosis was induced by the tumor-related inflammation itself during a period of more than 30 years. Our case highlights a rare association of jugular paraganglioma inducing secondary amyloidosis.
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